T was isolated from the gut of a wood-feeding termite, Reticulitermes chinensis
The family Microbacteriaceae was proposed by Park et al. (1993) and currently accommodates 40 genera. All members are Gram-stain-positive, aerobic bacteria with a genome of high G+C content. The strains of this family are characterized by major unsaturated respiratory menaquinones and B-type peptidoglycan. The genus Curtobacterium in this family was established by Yamada & Komagata (1972) , and comprises eleven species at the time of writing. However, one of these species, Curtobacterium ginsengisoli, isolated from soil of a ginseng field (Kim et al., 2008) , has also been classified as a member of the genus Gryllotalpicola (renamed as Gryllotalpicola ginsengisoli), which contains four species (Kim et al., 2012a) . The genus Gryllotalpicola was first described by Kim et al. (2012a) as a novel genus in a study that characterized three species, Gryllotalpicola daejeonensis, Gryllotalpicola kribbensis and Gryllotalpicola koreensis, which were isolated from the gut of an African mole cricket (Kim et al., 2012a) . These three species and G. ginsengisoli were closely related to members of the genus Curtobacterium in the family Microbacteriaceae, but belonged to a different phylogenetic group. In addition to that, the major respiratory quinones and fatty acids of these four species were different from those of the species of the genus Curtobacterium.
In a study of the diversity and physiological functions of symbiotic bacteria inhabiting wood-feeding termites, bacterial strain TS-56 T was isolated from the hindgut of Reticulitermes chinensis Snyder by the serial dilution method under aerobic conditions with threefold-diluted tryptic soy broth medium (1/3 TSB: 10 g l 21 ; Bacto; Becton Dickinson). Termites were collected from Guizi Mountain in Wuhan, China and fed with pine wood in the laboratory for one year. The dissection of termites and preparation of diluted hindgut content was conducted as reported previously (Chen et al., 2012) . The dilution was then spread on 1/3 TSB agar plates and incubated for one week at 30 u C. Single colonies were picked up and transferred onto new plates at least three times. During the course of purification, strain T , a single light yellow colony, was obtained. In this paper, we report the taxonomic description of strain TS-56 T using a polyphasic approach.
The genomic DNA of TS-56 T was extracted with TIANamp bacteria DNA kit, (TIANGEN Biotech) and the nearly complete 16S rRNA gene sequence (1489 nt) was amplified from genomic DNA by PCR using the universal bacterial primers 27F/1492R as described by Chen et al. (2012) . A BLAST search of the 16S rRNA gene using the NCBI database (Altschul et al., 1990) showed that strain TS-56 T was phylogenetically related to members of the genus Gryllotalpicola. The 16S rRNA gene sequences of all four members of the genus Gryllotalpicola and the members of a closely related genus, Curtobacterium, were obtained from GenBank and aligned using CLUSTAL_X version 1.64b (Thompson et al., 1997) . Phylogenetic trees were reconstructed with the software package MEGA version 4.0 (Tamura et al., 2007) using the neighbour-joining and minimum-evolution methods with Kimura's two-parameter calculation model (Saitou & Nei, 1987) . The robustness of the topology in the phylogenetic trees was evaluated by bootstrap analyses based on 1000 resamplings (Felsenstein, 1985) . Genetic distances between strain TS-56
T and other strains in the genera Gryllotalpicola and Curtobacterium were calculated on the basis of pairwise alignment according to the p-distance algorithm. Analysis of 16S rRNA gene sequences indicated that TS-56 T was phylogenetically related to members of the genus Gryllotalpicola with sequence similarities ranging from 97.1 % to 97.8 % compared with the three species of the genus Gryllotalpicola isolated from the gut of an African mole cricket (Kim et al., 2012a) and sequence similarities of 96.6 % compared with G. ginsengisoli isolated from a ginseng field (Kim et al., 2008) . T shared sequence similarities of 96.2 % to Curtobacterium citreum DSM 20528 T , the type species of the genus Curtobacterium, which was closely related to the genus Gryllotalpicola in the family Microbacteriaceae and formed a distinct cluster in the phylogenetic tree ( Fig. 1) . The phylogenetic affiliation between strain TS-56
T and the other species in the genera Gryllotalpicola and Curtobacterium was the same in the minimum-evolution tree ( Fig. S1 available in the online Supplementary Material).
Cultural and morphological characteristics were investigated with cells cultivated in 1/3TSB medium at 30 uC.
Morphological observations were performed by electron microscope (Quanta 200; FEI). The presence of flagella and cell motility were examined according to the protocols of Dong & Cai (2001) . Gram staining was carried out according to the method used by Gerhardt et al. (1994) . The optimum and range of growth temperature were tested in 1/3 TSB medium incubated for 72 h at 5, 10, 15, 20, 25, 30, 35, 40, 45 and 50 u C. The pH range for growth was tested at pH 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5, 8, 8.5, 9, 9 .5, 10 and 10.5 by adjusting the pH of 1/3 TSB medium with 5 M NaOH or 5 M HCl. Tolerance to NaCl was tested in 1/ 3 TSB medium with 0, 0.1, 0.2, 0.4, 1.0, 2.0 and 4.0 % (w/v) NaCl. For the phenotypic characterization, all tests were carried out in triplicate in 1/3 TSB medium. Metabolic properties were determined using API 50CH and API 20NE test kits (bioMérieux) according to the manufacturer's instructions at 30 u C. Tests for esterase, catalase and oxidase were carried out according to the protocols of Dong & Cai (2001) . analysed by GC-MS using a DSQII2000 spectrometer (Thermo) and were identified with the National Institute of Standards and Technology (NIST) spectrum library to distinguish cyclohexyl-C 17 : 0 from C 18 : 1 v7c (Kim et al., 2012b) . Analysis of the acyl type of the cellular murein was carried out as described by Uchida et al. (1999) , with G. ginsengisoli JCM 14773 T and G. daejeonensis JCM 17590 T as reference strains. Menaquinones were extracted and purified according to the method of Collins (1985) and were analysed by HPLC (Wu et al., 1989) with G. ginsengisoli as a reference. Polar lipids were extracted, separated by two-dimensional TLC and identified by spraying with appropriate detection reagents as described by Chen et al. (2012) . Cell-wall peptidoglycan analysis was performed with a method modified from Staneck & Roberts (1974) and Dong & Cai (2001) with G. ginsengisoli and C. citreum DSM 20528
T as references as reported previously (Chen et al. 2012) . The DNA G+C content was determined (Marmur & Doty, 1962) , with Escherichia coli K-12 as a reference.
Cells of strain TS-56 T were Gram-stain-positive, nonmotile, non-spore-forming and irregular short rods (0.4-0.6 mm in diameter, 0.6-1 mm in length) (Fig. S2) . After incubation for 3 days at 30 u C, light yellow, smooth, convex and tiny circular colonies (about 0.2 mm in diameter) were formed on 1/3 TSB agar plates. The strains were able to grow at 20-35 u C (optimum 30 u C), at pH 4.0-8.0 (optimum pH 5.0), but not in the presence of high NaCl concentrations (only limited growth with 0.1 % (w/v) NaCl). TS-56
T was negative for oxidase and positive for catalase activities and was able to reduce nitrate to nitrite. Additional physiological and biochemical properties of strain T are provided in the species description and the properties that distinguish strain TS-56
T from closely related species are listed in Table 1 .
The peptidoglycan of strain TS-56 T contained ornithine, glutamic acid, alanine, homoserine and glycine. Ornithine is the characteristic diamino acid of the species of the genus Gryllotalpicola. The acyl type was acetyl, as in G. ginsengisoli and G. daejeonensis. The most abundant cellular fatty acid of strain TS-56
T was cyclohexyl-C 17 : 0 (.85 %) according to the results from GC-MS and the proportion of this fatty acid in the total cellular fatty acids was 88.79 %, as measured using the Sherlock Microbial Identification System, which was similar to the cellular fatty acids of G. ginsengisoli (cyclohexyl-C 17 : 0 , .83 %; 88.23 %), but different from those of C. citreum (Table 2 ). The major cellular fatty acids of C. citreum were anteiso-C 15 : 0 (55.06 %) anteiso-C 17 : 0 (26.16 %) and iso-C 16 : 0 (10.23 %); this was consistent with the pattern for the other members of the genus Curtobacterium (Behrendt et al., 2002) . Previous studies by a Korean research group have also shown that the major cellular fatty acid of G. ginsengisoli and the other three species of the genus Gryllotalpicola isolated from cricket was cyclohexyl-C 17 : 0 (Kim et al., 2012a) . The polar lipids of strain TS-56 T were disphosphatidylglycerol, phosphatidylglycerol, phosphatidylcholine, phosphatidylinositol and two unknown glycolipids (Fig. S3) . The respiratory menaquinone of TS-56 T was MK-11 according to the method of Collins (1985) . The DNA G+C content of strain TS-56 T was 67.4 mol%, which is within the range for the species of the genus Gryllotalpicola (Kim et al., 2012a) . Based on the above phenotypic and phylogenetic results, it is clear that strain T represents a member of the genus Gryllotalpicola. However, TS-56 T could be distinguished from its close relative G. ginsengisoli by differences in oxidase and urease activities. In addition, the assimilation of various carbon sources such as gluconate, lactose and melibiose differed in the two strains (Table 1) . Considering other chemotaxonomic and phenotypic characteristics and the results of 16S rRNA gene sequence analysis, it is concluded that strain TS-56
T represents a novel species of the genus Gryllotalpicola; the name Gryllotalpicola reticulitermitis sp. nov. is proposed.
Description of Gryllotalpicola reticulitermitis sp. nov.
Gryllotalpicola reticulitermitis (re.ti.cu.li.ter9mi.tis. N.L. gen. n. reticulitermitis of a termite of the genus Reticulitermes).
Cells are Gram-stain-positive, non-motile and irregular short rod-shaped (0.4-0.6 mm in diameter, 0.6-1.0 mm in length). Colonies on 1/3 TSB agar are light yellow, convex, smooth and circular with entire margins (tip size). Growth occurred at 20-35 u C (optimum, 30 u C), at pH 4.0-8.0 (optimum, pH 5.0). Not salt tolerant. Nitrate is reduced to nitrite. Aesculin, gelatin and starch are not hydrolysed. Urease, catalase and arginine dihydrolase are positive. Oxidase, protease, b-galactosidase and b-glucosidase activities are absent. Indole is not produced. Acid is produced from glucose, cellobiose, maltose, sucrose, trehalose, gentiobiose, turanose, D-lyxose but not from glycerol, DArabinose, rhamnose, inositol, mannitol, melezitose, and D-Arabitol. Assimilates gluconate, lactose, L-arabinose, melibiose, gentiobiose and galactose, but not L-fucose, 
